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1.1. 5-HT1A and 5-HT2A Receptors
Long-chain arylpiperazines (LCAPs) are a therapeuti-
cally interesting class of molecules. They bind to a
number of G-protein-coupled receptors (serotonin,
dopamine, adrenergic) and produce a variety of phar-
macological responses. 5-HT1A snd 5-HT2A receptors
have a role in the pathology of mental disorders such
as anxiety and depression. From multiple SAR studies
performed over time, with numerous generations of
arylpiperazine derivatives, it appears that CNS activity,
and receptor aﬃnity and selectivity, depends on the N-1-
aryl substituent, the terminal fragment, often an amide
or imide, and the length of an alkyl spacer. Many diﬀer-
ent building blocks have been introduced into the amide
pharmacophoric fragment. However, its role in the sta-
bilisation of the ligand-receptor complex is still unclear.
In order to discover new, potent, serotonin receptor
ligands and carry out SAR studies, selected amino acid
moieties have been incorporated into the pharmaco-
phoric group.1 A small library of 72 compounds was
synthesised on SynPhase lanterns [Mimotopes, Pty]
and their binding proﬁle to 5-HT1A and 5-HT2A recep-
tors determined. A sub-set of this library, chosen on
the basis of purity data, was screened in a radioligand
binding assay for serotonin 5-HT1A and 5-HT2A recep-
tors, One of the most active compounds was (i) which
possessed a Ki for 5-HT1A of 24 nM and was 81-fold
selective over 5-HT2A. This work has demonstrated the
introduction of a diverse array of building blocks and
so has extended the rational design of compounds
within this target family, helping to accelerate the
search for new CNS agents.doi:10.1016/j.comche.2005.01.001
E-mail: nick_terrett@cambridge.pﬁzer.comClN
N
N
H
O
N
O
(i)1.2. Bradykinin antagonists
Bradykinin is an autocoid related to acute and chronic
pain and inﬂammation. Of the two bradykinin receptors
known, B1 and B2, it is the latter receptor that is consti-
tutively expressed on most cell types, whereas the B1
receptors are induced during inﬂammatory insults.
Many of the antagonists for bradykinin B2 receptors
reported to date are peptidic in nature. Nonpeptide
bradykinin antagonists are of interest as novel
anti-inﬂammatory therapeutics. More recent examples
include LF 16-0687 (ii) and bradyzide (iii).
However, the structural features required for bradykinin
antagonists are not clear. It is, however, generally ac-
cepted that the antagonist should have two basic groups
separated by 10 A˚, with a hydrophobic aromatic group,
even through the need for basic groups seems not to be
absolute.
In the search for new bradykinin antagonists, com-
pounds containing a piperazine ring, three amide bonds
and a lipophilic ring system have been designed.2 A
small library of 50 compounds was synthesised as single
compounds in solution, starting from an iminodiacetic
anhydride template (iv). Each compound was then
tested for its eﬀect on bradykinin-induced contractilities
of guinea-pig ileum smooth muscle at 0.1 lM concentra-
tion. One of the most potent compounds obtained from
6 N. K. Terrett / Combinatorial Chemistry - An Online Journal 7 (2005) 5–8this library was (v) which displayed 46% inhibition at 0.1
lM in this smooth muscle assay. This work is of interest
as non-peptidic bradykinin antagonists have been
obtained with moderate potency and further work in
this area is merited.
ClCl
O
N
S
O
N
O
N
H
O N
H
O
NH
NH2
NH
S
O
N
O
N
H
O
N
NNO2NH
S
N
H
N
OO O
O O
N
O
N
O
N
Cl
O
N
H
(ii)
(iii)
(iv)
(v)
2. A summary of the papers in this months issue
2.1. Solid-phase synthesis
Initial studies directed to transfer homogeneous
chromium-mediated solution-phase reactions to solid
phase have been presented. The main objective was to
develop methodologies for chromium-Reformatsky
and chromium-homoaldol reactions to aid a combinato-
rial iterative strategy to polyols (polyketides) on solid
phase.3
To avoid the problem of environmental impact of
organic solvents, solid phase peptide synthesis in water
has been investigated. A new water-soluble N-protecting
group, 2-(4-sulphophenylsulfonyl)ethoxycarbonyl (Sps)
group, was designed and Sps-amino acids were
prepared.4A solid supported glycineimine t-butyl ester was de-
signed and successfully applied to the synthesis of (±)-
a-amino acids. The phase-transfer catalytic alkylation,
followed by acidic hydrolysis and benzoylation gave
N-benzoyl-a-amino acid tert-butyl esters in high yields.5
2.2. Solution-phase synthesis
A practical solution-phase synthesis of 2H-pyrim-
ido[4,5-e][1,2,4]triazin-3-ylidenecyanamides has been
developed and used to generate a library of 2H-pyrim-
ido[4,5-e][1,2,4]triazin-3-ylidenecyanamides prepared in
two steps from 6-aminouracils.6
A library of benzoindolizines (pyrrolo [1,5-a] quinolines
and pyrrolo [1,5-a] quinolines) have been synthesised
using poly(ethylene glycol) (PEG) as soluble polymer
support.7
2.3. Scaﬀolds for combinatorial libraries
The synthesis of potential b-turn mimetic scaﬀolds based
on cyclic sulphonamide peptoid/peptoid hybrids has
been described. These are readily synthesised using a
solid phase protocol followed by cyclisation in solution,
and their suitability to combinatorial approaches was
illustrated by the synthesis of a small but diversely func-
tionalised library.8
2.4. Solid-phase supported reagents
Polymer-supported palladium complexes, containing a
pyridyl bis N-heterocyclic carbene ligand system derived
from isonicotinic acid, provide highly stable catalysts for
Heck and Suzuki cross coupling reactions.9
2.5. Novel resins, linkers and techniques
The synthetic advantages oﬀered by dynamic combina-
torial chemistry for cyclic oligomer synthesis have been
applied to the rapid synthesis of a library of cyclic oli-
gomers of a modiﬁed sugar amino acid.10
A novel linker strategy for the eﬃcient synthesis of pep-
tides C-terminally labelled with the EDANS ﬂuoro-
phore has been described. Using this support, FRET
peptide substrates bearing EDANS/Dabcyl ﬂuorescent
donor/acceptor groups can be readily prepared using
standard Fmoc solid phase methods.11
Five styrenic monomers, four with aminoalkyl residues
typical of copper containing amine oxidase substrates,
and one with a 2,6-dialkoxybenzylamine residue which
mimics previously prepared selective substrate-like benz-
ylamine oxidase inhibitors, have been synthesised and
transformed into polymers. These resins are designed
for enzyme interaction studies aimed in ﬁnding new
materials for highly biospeciﬁc chromatographic
separations.12
Recent work demonstrates that it may be possible to
make complex libraries of glycosidated cyclic peptides
by incorporating glycosidated amino acids into linear
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thioesterase-mediated peptide cyclisation.13
2.6. Library applications
In the investigation of weak screening hits, multiple par-
allel techniques have led to the identiﬁcation of potent
and selective ligands for the human CCR5 chemokine
receptor.14
A series of 4,5-diarylimidazoline libraries have been pre-
pared using high-throughput solid-phase and microwave
techniques. The compounds were evaluated as P2X7
antagonists and their SAR has been described.15
A novel series of isoindoledione based compounds have
been identiﬁed as potent antagonists of the androgen
receptor (AR), and two parallel synthesis approaches
were used to explore SAR.16
A combinatorial chemistry approach has been employed
to prepare a restricted library of N-substituted S-acyl-2-
mercaptobenzamide thioesters. Many members of this
chemotype display anti-HIV activity via their ability to
interact with HIV-1, HIV-2, SIV-infected cells, cell-free
virus, and chronically and latently infected cells in a
manner consistent with targeting of the highly conserved
HIV-1 NCp7 zinc ﬁngers.17
The synthesis of a library of trehalose-based compounds
has been accomplished, and their activities and a preli-
minary structure–activity relationship (SAR) against
Mycobacterium smegmatis have been determined.18
A new structural scaﬀold for antiestrogens has been
identiﬁed from the cell-based screening of transcrip-
tional regulation properties of a 67-member library of
homoallylic amides, allylic amides, and C-cyclo-
propylalkylamides.19
Peptide ligands with the potential to modulate protein–
carbohydrate and protein–protein interactions involved
in tumour growth have been optimised through the
use of two library-based approaches.20
The use of carbohydrate microarrays to investigate the
carbohydrate binding speciﬁcities of bacteria, to detect
pathogens, and to screen antiadhesion therapeutics has
been reported. This system is ideal for whole-cell appli-
cations because microarrays present carbohydrate
ligands in a manner that mimics interactions at cell-cell
interfaces and is high throughput, since thousands of
compounds can be placed on an array and analysed in
parallel.21References
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